Introduction
The physical behavior of living cells has been subjected to extensive research during the past decade [1] [2] [3] [4] . Much has been gained in the understanding of perplexing energetic [5] [6] and informational [7] [8] exchanges between living cells. As always it happens that scaling arguments become extremely useful for the analysis of complicated phenomena, when accurate solutions of differential equations, related to the bio-system, become unavailable [9] [10] [11] .
In the presented paper, we address fundamental scaling laws, describing the physical behavior of living cells. We note, that the living cells appearing in the vast majority of biological systems have a characteristic dimension l, confined to between 1 and 100 m [12] [13] . Even exceptions such as Acetabularia mediterranea, a singlecelled organism, which is gigantic in size, possess a cross-section with a characteristic dimension of 100 m [12] . However, it remains unclear: how a cell's size is determined. Several hypotheses have been proposed to explain the narrow range of characteristic spatial dimensions of living cells, including mechanistic explanations [3] as well as reasoning that focus on the crucial role of water supply for defining the dimensions of living cells [14] . We suggest a physical reasoning based on  is the molar energy of hydrogen bonding, and  and  are the averaged density and molecular weight of a cell respectively. Assuming for the sake of a rough 
Gravity (inertia) forces and the spatial dimensions of living cells
The interrelation between gravity (inertia) forces and interfacial phenomena is supplied by the so-called Bond numbers: 
Spatial dimensions of living cells and thermal fluctuations; an informational capacity of living cells

Spatial dimensions of living cells being confined to values between 1 and 100
m, provide validity to Eqs. 5a-b: 
where mix  and traffic  are the so-called "mixing" and "traffic" times, D is the coefficient of diffusion, R is the radius of the target, which a Brownian particle should come into contact with under random walking [9] . More accurately, mix  is the characteristic time of diffusion, whereas traffic  is the mean waiting time for a particular event which consists of touching a target with the characteristic dimension of R by a particle walking randomly [9] . This event may be, for example, the migration of one enzyme to another. It is easily seen from Eqs. 6a-b, that the following interrelation takes place:
Quite expectably we conclude from Eq. 7, that Until now we have considered only the time scales of mass transport. Now address the time scale of heat transport within a cell, supplied by: 
Combining Eq. 7 and 9 generates the following hierarchy of time scales:
Equation 10 means that a thermal equilibrium is established immediately and heat transport does not impact the coherence of the diffusion-controlled processes (including chemical reactions) occurring in living cells.
Spatial dimensions of living cells and characteristic lengths of instabilities occurring in liquid layers
The narrow range of spatial dimensions of living cells
coincides with the range of dimensions of patterns arising from self-assembly processes observed in thin layers of polymer solutions [33] [34] [35] [36] [37] . A typical pattern formed under rapid evaporation of a polymer solution is depicted in Figure 1 . The characteristic dimensions of cells in the pattern shown in Figure 1 are close to 20 µm.
The processes of self-assembly taking place in liquid layers exposed to thermal gradients may be responsible for the genesis of living cells (although of course this hypothesis is purely speculative). The existence of giant living cells such as giant internodal cells (up to 5cm long), observed in Characean Algae calls for additional physico-chemical insights [38] .
Spatial dimensions of living cells and "the arrow of time"
The origin of time irreversibility, called also "the arrow of time" remains highly debatable [39] [40] [41] [42] [43] [44] . The arguments, supplied in Section 2.3 demonstrate that living cells should necessarily be macroscopic objects. Living cells, are not only macroscopic but also dissipative entities [45] [46] . The macroscopic spatial dimensions of cells prevent them from destruction by thermal fluctuations and provide them with sufficient informational capacity, as established by the Landauer principle [24] [25] [26] 30 ].
It appears that the idea that living cells should necessarily be macroscopic entities (whose "large" spatial dimensions ensure their life-sustaining activities) was supposed by P. Teilhard de Chardin [47] . The fact, that living cells are dissipative structures [45] [46] 48] , built from a large number of molecules, guarantees the validity of the Second Law of Thermodynamics, giving rise to the "arrow of time" [23] .
Therefore, we conclude that the phenomenon of "the arrow of time" occurs at the interface of physics and biology, due to the macroscopic spatial dimensions of living cells. 
Conclusions
